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Cadaveric studyAbstract Background: Dural injury and CSF otorrhea is a serious complication during mastoid-
ectomy especially in low level dura.
Objectives: Aim of the study is to determine a reliable landmark for the middle fossa dura to
minimize risk of dural injury and CSF otorrhea during mastoidectomy. By answering the question
which is considered as a more ﬁxed landmark for the dura; the supramastoid crest or the lower bor-
der of the zygomatic arch?
Methods: A cadaveric study was done on 204 temporal bone specimens in the temporal bone lab
at the Ain Shams University Specialized Hospital.
Acorrelationbetween the level of the supramastoid crestand the level of the zygomatic archwasdone.
A correlation between the level of the dura and the level of the supramastoid crest in the area ofmas-
toid antrum was done.
A correlation between the level of the dura and the level of the zygomatic arch was done.
Results: In 20.6% of specimens, the dura lies at a lower level than the level of the supramastoid crest
but in 2.9% of specimens the dura lies at a lower level than the lower border of the zygomatic arch.
Conclusion: It is better to consider the lower border of the zygomatic arch as a reliable landmark of
themiddle fossadura in the areaof the antrumthan toconsider the supramastoid crest as a landmark for
the dura. It is better to consider imaginary line directed posteriorly from the lower border of the zygo-
matic arch as a superior limb of the Macewen triangle.
ª 2014 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier
B.V. All rights reserved.1. Introduction
The surface landmark of the mastoid antrum during mastoid-
ectomy is through the Macewen triangle. The supramastoid
crest deﬁnes the superior side of the triangle that coincides with
the level of the dura of the middle cranial fossa. The mastoid
antrum is expected to be at a depth of 1.5 cm. In mosted.
Figure 1 The dura lies above the level of the supramastoid crest
and the zygomatic arch.
178 O.A. Hamid et al.situations the exposure of the mastoid antrum is not a problem
with safe identiﬁcation of the tegmen tympani. However, in an
acellular mastoid there could be a low-lying dura or a forward
lying sigmoid sinus. These structures may be exposed or even
injured accidentally during the standard cortical approach.1
Iatrogenic brain herniation, with meninges (meningoen-
cephalocele) or without meninges (encephalocele), following
mastoidectomy is rare. However, the seriousness of the compli-
cation and the potential for its prevention necessitate periodic
review and emphasis.2
Aim of the study is to determine a reliable landmark for the
middle fossa dura to minimize risk of dural injury and CSF
otorrhea during mastoidectomy especially when operated by
junior staff. Which is considered a better and more ﬁxed land-
mark the supramastoid crest or the lower border of zygomatic
arch?
2. Materials and methods
A cadaveric study was done on 204 temporal bone specimens
in the temporal bone lab at the Ain Shams University
Specialized Hospital after approval of the institutional ethics
committee.
The supramastoid crest was marked on the temporal bone
specimen by red color. Then the actual level of the dura was
determined from the intracranial side followed by drilling of
the squamous temporal bone from the intracranial to extracra-
nial direction in the area of antrum about 5 mm posterior to
external auditory canal. The relation between the exit of the
burr and the supramastoid crest was measured. The distance
between the exit of the burr and the zygomatic arch was also
measured. Furthermore, a correlation between the level of
the supramastoid crest and the zygomatic arch was done.
Data were analyzed for correlation between dural level and
both the supramastoid crest and the zygomatic arch using Chi
square (v2) and signiﬁcance level 95% with p value <0.05.
3. Results
204 temporal bone specimens were included in our study with
138 right temporal bone (68%) and 66 left temporal bone
(32%) (Table 1).Table 1 Descriptive statistics of study ﬁndings.
Side
Relation between supra mastoid crest and zygomatic arch
Relation between the Dura and the supra mastoid crest
Relation between the Dura and the zygomatic archThe burr hole of dural level was either above, at the same
level or below the supramastoid crest (Figs. 1–4). The distance
between the exit of the burr [dural level] and the zygomatic
arch was either above, at the level of the upper border,
midpoint, at the level of lower border or below the zygomatic
arch (Figs. 1–4).
The correlation between the level of the supramastoid crest
and the level of the zygomatic arch is seen in Fig. 5. The
correlation between the level of the dura and the level of the
supramastoid crest in the area of mastoid antrum is seen in
Fig. 6. The correlation between the level of the dura and the
level of the zygomatic arch is seen in Fig. 7.
In 42 specimens in which the dura is located below the
supramastoid crest, 18 (43%) is located at the upper border
of the zygomatic arch, 6 (14%) is located at the midpoint of
the zygomatic arch, 12 (23%) is located at the lower border
of the zygomatic arch (Table 2 and Fig. 8. In 20.6% of
specimens, the dura lies at a lower level than the level of the
supramastoid crest but in 2.9% of specimens the dura lies at
a lower level than the lower border of the zygomatic arch.N Percent (%)
Right 138 67.6
Left 66 32.4
Above 24 11.8
At upper border 36 17.6
At midpoint 48 23.5
At lower border 78 38.2
Below 18 8.8
Above 126 61.8
The same 36 17.6
Below 42 20.6
Above 36 17.6
At upper border 108 52.9
At midpoint 36 17.6
At lower border 18 8.8
Below 6 2.9
Figure 2 The dura lies at the same level of the supramastoid
crest and at the level of the upper border of the zygomatic arch.
Figure 3 The dura lies below the level of the supramastoid crest
and lies at the same level of the lower border of the zygomatic
arch.
Figure 4 The dura lies above the level of the supramastoid crest
and lies at the midpoint of the zygomatic arch.
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Figure 5 Relation between supra mastoid crest and zygomatic
arch.
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Figure 6 Relation between dura and supra mastoid crest.
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Figure 7 Relation between dura and zygomatic arch.
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lation [p< 0.001] between relation of dural level and the zygo-
matic arch compared to dural level with the supramastoid
crest. This correlation indicates that the relation of the dura
with the lower border of the zygomatic arch is a more reliable
landmark than its relation with the supramastoid crest.
4. Discussion
The zygomatic arch is embryologically derived from the ﬁrst
pharyngeal (branchial) arch. It represents the ﬁrst structure
below the cranial cavity, from this point we get the idea of this
research. We tried to make a correlation between the levels of
the middle fossa dura and the level of the zygomatic arch and
Table 2 Comparison of distance between the dura and the supra mastoid crest and relation between the dura and the zygomatic arch
using Chi square (v2).
Distance between the dura and the supra mastoid crest v2 P value
Above The same Below
Relation between the Dura and
the zygomatic arch
Above N 36 0 0 176.000 <0.001
% 28.6 0.0 0.0
At upper border N 72 18 18
% 57.1 50.0 42.9
At midpoint N 18 12 6
% 14.3 33.3 14.3
At lower border N 0 6 12
% 0.0 16.7 28.6
Below N 0 0 6
% 0.0 0.0 14.3
Figure 8 Relation between dura and supra mastoid crest.
180 O.A. Hamid et al.also with the supramastoid crest and we compare this correla-
tion with the correlation between the dura and the supramas-
toid crest.
According to current results, the zygomatic arch level was at
the same level of the supramastoid crest in 79.3%, in 11.8% of
the specimens the crest is above the level of the arch and in
8.9% of the specimens the crest is below the level of the arch.
In studying correlation between dural level and supramas-
toid ridge, we found that only 17.6%of the specimens have dura
at the same level of the supramastoid crest, and nearly 82% of
specimens have dura not as the same level (61.8% above the
supramastoid crest and 20.6% below the supramastoid crest).
Therefore we cannot depend on the crest as a ﬁxed landmark
for the dura. There is a risk of dural injury in 20.6% during dril-
ling of the mastoid bone if we depend on the supramastoid crest
as a superior limb of the Macewen triangle during opening of
the antrum as the dura will be below the level of the crest.
In our study we found that in about 79.5% of the specimens
the dura was found at the level of the zygomatic arch, 17.6%
of specimens have the dura at the higher level than thezygomatic arch. Only 2.9% of the specimen dura is at a lower
level than the lower border of the zygomatic arch. This repre-
sents lower risk for dural injury during mastoid bone drilling
as compared to 20% risk of dural injury if we consider the
supramastoid crest as a landmark for the middle fossa dura.
Therefore, we can consider the lower border of the zygomatic
arch as a reliable landmark for the level of the dura.
5. Conclusion
It is better to consider the lower border of the zygomatic arch
as a reliable landmark of the middle fossa dura in the area of
the mastoid antrum than the supramastoid crest. During mas-
toidectomy an imaginary line directed posteriorly from the
lower border of the zygomatic arch better deﬁnes the superior
limb of the Macewen triangle.
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